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DETAILED ACTION 



Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 



Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 1 02 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1 ) an application for patent, published under section 1 22(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

3. Claims 1-16 and 19-32 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Blow et al (Pub. No.: US 2004/0076373) 

The applied reference has a common inventor with the instant application. 
Based upon the earlier effective U.S. filing date of the reference, it constitutes prior art 
under 35 U.S.C. 102(e). This rejection under 35 U.S.C. 102(e) might be overcome 
either by a showing under 37 CFR 1 .1 32 that any invention disclosed but not claimed in 
the reference was derived from the inventor of this application and is thus not the 
invention "by another," or by an appropriate showing under 37 CFR 1 .131 . 
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Regarding claims 1, 19, 25 and 31, referring to Figures 1 and 4-6, Blow et al 
teaches an optical pulse regenerator comprising: 

an optical pulse reshaper (i.e., standard monomode fiber (SMF) 16 and 
dispersion compensating fiber (DCF) 18, Fig. 1)for broadening temporal widths and 
flattening center portions of an optical pulse (i.e., Fig. 1, page 4, paragraphs [0058]- 
[0064] and page 5, paragraphs [0071]-[0073]); 

a saturable absorber (i.e., a non-linear loop mirror (NOLM) 14, Fig. 1) coupled to 
the optical pulse reshaper; and 

an optical amplifier (i.e., optical amplifiers 20 and 22, Fig. 1 ) coupled to the 
optical pulse reshaper (i.e., Fig. 1, page 4, paragraphs [0058]-[0064], page 5, 
paragraphs [0071]-[0073], and page 7, paragraphs [0095]-[0098]). 

Regarding claims 2 and 26, Blow et al further teaches where the optical pulse 
reshaper includes a section of normal dispersion fiber (i.e., Fig. 1 , page 4, paragraphs 
[0058]-[0064] and page 5, paragraphs [0071]-[0073]). 

Regarding claims 3 and 27-30, Blow et al further teaches wherein the section of 
normal dispersion fiber has a negative dispersion coefficient (i.e., Fig. 1, page 4, 
paragraphs [0058]-[0064] and page 5, paragraphs [0071]-[0073]). 

Regarding claims 4 and 31 , Blow et al further teaches wherein the saturable 
absorber (i.e., NOLM 14, Fig. 1) includes an unbalanced optical interferometer (i.e., Fig. 
1, page 4, paragraphs [0058]-[0064], page 5, paragraphs [0071]-[0073], and page 7, 
paragraphs [0095]-[0098]). 
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Regarding claim 5, Blow et al further teaches wherein, for a defined amount of 
pulse amplification by the optical amplifier, the adequate length of the normal dispersion 
fiber for a suitable power level at a fiber output is determined by the trade-off between 
the effects of dispersion, non-linearity and attenuation in the fiber(i.e., Fig. 1, page 4, 
paragraphs [0058]-[0064], page 5, paragraphs [0071]-[0073], and page 7, paragraphs 
[0095]-[0098]). 

Regarding claim 6, Blow et al further teaches wherein the unbalanced 
interferometer is a Sagnac interferometer(i.e., Fig. 1, page 4, paragraphs [0058]-[0064], 
page 5, paragraphs [0071]-[0073], and page 7, paragraphs [0095]-[0098]). 

Regarding claim 7, Blow et al further teaches wherein the interferometer is a non- 
linear loop mirror (i.e., Fig. 1 , page 4, paragraphs [0058]-[0064], page 5, paragraphs 
[0071]-[0073], and page 7, paragraphs [0095]-[0098]). 

Regarding claim 8, Blow et al further teaches wherein the non-linear loop mirror 
comprises a 2x2 optical coupler, a first port on one side of the coupler forming an input 
to the non-linear loop mirror, a second port on the one side forming an output to the 
non-linear loop mirror, and ports on another side of the coupler being connected 
together by a section of optical waveguide, to form a waveguide loop (i.e., Figs. 1 and 4- 
6, page 4, paragraphs [0058]-[0064], page 5, paragraphs [0071]-[0073], and page 7, 
paragraphs [0095]-[0098]). 

Regarding claim 9, Blow et al further teaches wherein the optical coupler is one 
of the following: a fiber optic coupler and a semiconductor waveguide device, and the 
optical waveguide comprises at least one of the following: a section of the optical fiber 
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and a section of semiconductor waveguide (i.e., Figs. 1 and 4-6, page 4, paragraphs 
[0058H0064], page 5, paragraphs [0071]-[0073], and page 7, paragraphs [0095]- 
[0098]). 

Regarding claims 10 and 20-24, Blow et al further teaches wherein the non-linear 
loop mirror is one of the following: an absorption non-linear loop mirror, comprising an 
absorption element asymmetrically located within a fiber loop: an amplifying non-linear 
loop mirror, comprising an optical amplifier asymmetrically located within a fiber loop: a 
dispersion unbalanced non-linear loop mirror: and an unbalanced coupler non-linear 
loop mirror (i.e., Figs. 1 and 4-6, page 4, paragraphs [0058]-[0064], page 5, paragraphs 
[0071]-[0073], and page 7, paragraphs [0095]-[0098]). 

Regarding claim 1 1 , Blow et al further teaches wherein the non-linear loop mirror 
operates within a region of its switching curve in which the output power of the non- 
linear loop mirror is substantially stable against small changes in output power from the 
optical pulse reshaper (i.e., Fig. 1, page 4, paragraphs [0058]-[0064], page 5, 
paragraphs [0071]-[0073], and page 7, paragraphs [0095]-[0098]). 

Regarding claim 12, Blow et al further teaches wherein the non-linear loop mirror 
operates in a region after a first peak of its switching curve (i.e., Fig. 1 , page 4, 
paragraphs [0058]-[0064], page 5, paragraphs [0071]-[0073], and page 7, paragraphs 
[0095]-[0098]). 

Regarding claim 13, Blow et al further teaches wherein the optical amplifier 
adjusts pulse power to a level for input to the saturable absorber which is after a first 
peak of its switching curve of the non-linear loop mirror (i.e., Figs. 1 and 4-6, page 4, 
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paragraphs [0058]-[0064], page 5, paragraphs [0071]-[0073], and page 7, paragraphs 
[0095]-[0098]). 

Regarding claim 14, Blow et al further teaches wherein a loop length of the non- 
linear loop mirror is determined in terms of input power to the non-linear loop mirror (i.e., 
Fig. 1, page 4, paragraphs [0058]-[0064], page 5, paragraphs [0071]-[0073], and page 
7, paragraphs [0095]-[0098]). 

Regarding claim 15, Blow et al further teaches wherein the non-linear loop mirror 
comprises a loop of dispersion-shifted fiber (i.e., Figs. 1 and 4-6, page 4, paragraphs 
[0058]-[0064], page 5, paragraphs [0071]-[0073], and page 7, paragraphs [0095]- 
[0098]). 

Regarding claim 16, Blow et al further teaches wherein the optical amplifier is a 
lumped erbium-doped fiber amplifier or a distributed Raman fiber amplifier (i.e., Figs. 1 
and 4-6, page 4, paragraphs [0058]-[0064], page 5, paragraphs [0071]-[0073], and page 
7, paragraphs [0095]-[0098]). 

4. Claims 1, 2, 4-9, 19, 25 and 26 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Watanabe (US Patent No. 6,424,773) 

Regarding claims 1,19 and 25, referring to Figure 10, Watanabe teaches an 
optical pulse regenerator comprising: 

an optical pulse reshaper (i.e., a section of dispersion managed optical fiber 
transmission line 50, Fig. 10) for broadening temporal widths and flattening center 
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portions of an optical pulse (i.e., Fig. 10, col. 5, lines 24-39, col. 13, lines 10-67 and col. 
14, lines 1-14); 

a saturable absorber (i.e., a gate device 46 that comprises ab unbalanced optical 
interferometer/non-linear loop mirror (NOLM), Fig. 10, col. 5, lines 24-39, col. 13, lines 
10-67 and col. 14, lines 1-14) coupled to the optical pulse reshaper; and 

an optical amplifier coupled to the optical pulse reshaper (i.e., Fig. 10, col. 5, 
lines 24-39, col. 13, lines 10-67 and col. 14, lines 1-14). 

Regarding claims 2 and 26, Watanabe further teaches where the optical pulse 
reshaper includes a section of normal dispersion fiber (i.e., Fig. 10, col. 5, lines 24-39, 
col. 13, lines 10-67 and col. 14, lines 1-14). 

Regarding claims 4 and 6, Watanabe further teaches wherein the saturable 
absorber includes an unbalanced optical interferometer (i.e., Fig. 10, col. 5, lines 24-39, 
col. 13, lines 10-67 and col. 14, lines 1-14). 

Regarding claim 5, Watanabe further teaches wherein, for a defined amount of 
pulse amplification by the optical amplifier, the adequate length of the normal dispersion 
fiber for a suitable power level at a fiber output is determined by the trade-off between 
the effects of dispersion, non-linearity and attenuation in the fiber (i.e., Fig. 10, col. 5, 
lines 24-39, col. 13, lines 10-67 and col. 14, lines 1-14). 

Regarding claim 7, Watanabe further teaches wherein the interferometer is a 
non-linear loop mirror (i.e., Fig. 10, col. 5, lines 24-39, col. 13, lines 10-67 and col. 14, 
lines 1-14). 
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Regarding claim 8, Watanabe further teaches wherein the non-linear loop mirror 
comprises a 2x2 optical coupler, a first port on one side of the coupler forming an input 
to the non-linear loop mirror, a second port on the one side forming an output to the 
non-linear loop mirror, and ports on another side of the coupler being connected 
together by a section of optical waveguide, to form a waveguide loop (i.e., Fig. 10, col. 
5, lines 24-39, col. 13, lines 10-67 and col. 14, lines 1-14). 

Regarding claim 9, Watanabe further teaches wherein the optical coupler is one 
of the following: a fiber optic coupler and a semiconductor waveguide device, and the 
optical waveguide comprises at least one of the following: a section of the optical fiber 
and a section of semiconductor waveguide (i.e., Fig. 10, col. 5, lines 24-39, col. 13, lines 
10-67 and col. 14, lines 1-14). 

Regarding claim 16, Watanabe further teaches wherein the optical amplifier is a 
lumped erbium-doped fiber amplifier or a distributed Raman fiber amplifier (i.e., Fig. 1 0, 
col. 5, lines 24-39, col. 13, lines 10-67 and col. 14, lines 1-14). 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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6. Claims 3, 10-15, 20-24 and 27-32 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Watanabe (US Patent No. 6,424,773) in view of Evans (US Patent 
No. 6,587,606). 

Regarding claims 3, 27 and 31 , Watanabe differs from claims 3, 27 and 31 in that 
he fails to specifically teach the section of normal dispersion fiber has a negative 
dispersion coefficient. Evans, from the same filed of endeavor likewise teaches an 
optical regenerator (Figures 1-3). Evans further teaches the section of normal 
dispersion fiber has a negative dispersion coefficient (i.e., Figures 1-3, col. 6, lines 50- 
59). Based on this teaching, it would have been obvious to one having skill in the art at 
the time the invention was made to incorporate the section of normal dispersion fiber 
has a negative dispersion coefficient as taught by Evans in the system of Watanabe. 
One of ordinary skill in the art would have been motivated to do this since allowing 
compensating the dispersion of the optical signal. 

Regarding claims 10, 20-24 and 32, the combination of Watanabe and Evans 
teaches wherein the non-linear loop mirror is one of the following: an absorption non- 
linear loop mirror, comprising an absorption element asymmetrically located within a 
fiber loop: an amplifying non-linear loop mirror, comprising an optical amplifier 
asymmetrically located within a fiber loop: a dispersion unbalanced non-linear loop 
mirror: and an unbalanced coupler non-linear loop mirror (i.e., Fig. 10 of Watanabe and 
Figs. 1-3 of Evans). 

Regarding claims 11 and 28-30, the combination of Watanabe and Evans 
teaches wherein the non-linear loop mirror operates within a region of its switching 
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curve in which the output power of the non-linear loop mirror is substantially stable 
against small changes in output power from the optical pulse reshaper (i.e., Fig. 10 of 
Watanabe and Figs. 1-3 of Evans). 

Regarding claim 12, the combination of Watanabe and Evans teaches wherein 
the non-linear loop mirror operates in a region after a first peak of its switching curve 
(i.e., Fig. 10 of Watanabe and Figs. 1-3 of Evans). 

Regarding claim 13, the combination of Watanabe and Evans teaches wherein 
the optical amplifier adjusts pulse power to a level for input to the saturable absorber 
which is after a first peak of its switching curve of the non-linear loop mirror (i.e., Fig. 10 
of Watanabe and Figs. 1-3 of Evans). 

Regarding claim 14, the combination of Watanabe and Evans teaches wherein a 
loop length of the non-linear loop mirror is determined in terms of input power to the 
non-linear loop mirror (i.e., Fig. 10 of Watanabe and Figs. 1-3 of Evans). 

Regarding claim 15, the combination of Watanabe and Evans teaches wherein 
the non-linear loop mirror comprises a loop of dispersion-shifted fiber (i.e., Fig. 10 of 
Watanabe and Figs. 1-3 of Evans). 

7. Claims 17 and 18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Watanabe (US Patent No. 6,424,773) in view of Gray et al (Pub. No.: US 
2003/0035207). 

Regarding claim 17, Watanabe differs from claim 17 in that he fails to specifically 
teach a section of normal dispersion fiber which acts as an amplifying medium. 
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However, Gray et al teaches a section of normal dispersion fiber which acts as an 
amplifying medium (i.e., Figures 1 and 2, pages 2 and 3, paragraphs [0022]-[0023]). 
Based on this teaching, it would have been obvious to one having skill in the art at the 
time the invention was made to incorporate the section of normal dispersion fiber which 
acts as an amplifying medium as taught by Gray et al in the system of Watanabe. One 
of ordinary skill in the art would have been motivated to do this since allowing 
compensating the dispersion of the optical signal and increasing the power level of the 
optical signal to a desired level. 

Regarding claim 18, the combination of Watanabe and Gray et al teaches 
wherein the Raman fiber amplifier is one of the following: bidirectionally pumped by a 
forward pump and a backward pump; or pumped with one pump in a single direction, 
which is one of the following: co-diectionally with a propagating signals; and counter- 
directionally (i.e., Figures 1 and 2 of Gray et al), pages 2 and 3, paragraphs [0022]- 
[0023]). 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Watanabe et al (US Patent No. 7,076,174) discloses optical regenerator. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hanh Phan whose telephone number is (571)272-3035. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye, can be reached on (571)272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 
(571)273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (703)305- 
4700. 

/Hanh Phan/ 
Primary Examiner, Art Unit 2613 



